Objective: The objective of this study was carried out to study the characters, determinants of anemia among atrial fibrillation (AF) patients and to estimate the link between chronic anemia and AF.
INTRODUCTION
Atrial fibrillation (AF) "is a supraventricular tachyarrhythmia characterized by uncoordinated atrial activation with consequent deterioration of atrial mechanical function" [1] . AF is the most frequent heart rhythm disturbance [2] distressing 10% of individuals older than 80 years of age [3] . Nearly one in four persons will experience AF throughout life [4] . The incidence of AF is like prevalence rises with age [5] and is more in males than females across all age categories [6] . One of the preventive measures of AF is decreasing weight and practicing regular exercise [7, 8] with rigorous controlling of predisposing conditions leading to decrement in its morbidity impact and its rigorousness [9] . AF seems to attack chiefly the elderly individuals and nearly 80% of all individuals suffering AF are older than 65 years of age and during the year 2050, this rise into about 88% [10] . Individuals with AF have 2 times the risk of death to those without such condition probably because of related chronic disorders, involving anemia, in AF patients [10] . AF is linked to an excess hazard of initiation of cardiac failure [9] . The occurrence of AF and chronic disorders concurrently not just incorporates to morbidity load but seems to be an unfavorable agent in deterioration of events [10] . In 10% of persons with AF, it is occurred without an identifiable concurrent predisposing disorder; nevertheless, AF is generally linked with other heart disorders encompassing hypertension, cardiac failure, diabetes mellitus (DM), and coronary artery disease, among others [9, 11] . "Anemia is defined as reduced hemoglobin concentration or hematocrit" [10] . The prevalence of anemia is nearly 10% in individuals older than 65 years old, and nearly 20% in those more than 85 years old [12] . Anemia is frequently occurred concurrently with chronic disorders such as cardiac insufficiency and DM and emerged as an unbiased prognosticator for unfavorable consequences linked alongside those disorders [13] . The prevalence of anemia is more in elderly persons and appeared to rise with old age and with rising in comorbidity loading [10] . The concurrent AF and anemia largely raising the morbidity load [10] . Anemia emerged as an unbiased prognosticator of fatality along with hospital admission in senile individuals with AF regardless of associated chronic disorders and the use of cardiac drugs [10, 14] . In individuals with AF, anemia obviously anticipates worse consequences [15] . The anemia seems to be an adjusted predisposing condition for AF, which proposes that addressing and management of anemia probably ameliorate the prospects of individuals with this disorder [10] . The prevalence of AF is increasing morbidity, and constitutes a public and worldwide health-care issue leading to the death and economic burden [16] . Hence, management and addressing risk factors of AF is major aim to decrease the health impact of AF [15] . Anemia is frequently encountered in patient with AF and might add to health-care exhaustion and burden with more adverse consequences [15] . Hemoglobin is a valuable prognosticator for anticipating cardiac catastrophes in AF [14] . Anemia raising death and adverse consequences in heart disorders [13] , so anemia could be a crucial modifiable predisposing factor for AF that is screening and adequate management of anemia in those population could decrease the clinical and morbidity impact. The aim of the current study was to estimate the link between chronic anemia and AF, which might affect decreasing the morbidity burden of AF by adequate screening and treatment of anemia in those populations.
METHODS
This study had been extended from 1 st week of January 2018 to the last week of April 2019 and included the admitted patients in the cardiac care unit of Al-Hussein Teaching Hospital in Al-Nasiriya city. The cases were diagnosed depending on any available reports, investigations or diagnosed on arrival to the cardiac care unit.
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Exclusion criteria 1. Acute anemia is due to either acute blood loss or acute hemolysis 2. The defaulters in the study reported as refusal, even though the refusal rate was zero, especially when the researcher explained the purpose of the study.
Sampling size
The sampling size was a convenient sample, limited by the availability of the patients, but the sampling process for control, a systematic random sampling procedures were used to collect controls.
Study appliances
The inquiry: Distinct design of inquiry had been constructed to gather data, and it was reviewed and revised by three subject matter experts (of community medicine and physician) for testing the validity and enrichment of the questionnaire. The inquiry consisted of three partitions:
• Partition (1): Involves questions related to identity information (name, age, gender, address, marital status, education level, and occupation). • Partition (2): Involves questions related to medical history to explore any underlying predisposing condition for AF and chronic disease association. • Partition (3): Involves questions related to drug history including number, type, and the patient had used dosage of medications.
Diagnostic procedures
All admitted participants with AF are subjected to thorough evaluation consisting of history, clinical examination, and body mass index (BMI). Electrocardiogram, and echocardiography, baseline laboratory studies involving complete blood count, renal indices, thyroid-stimulating hormone (TSH), and blood glucose.
AF is diagnosed by electrocardiogram, "AF is characterized by the replacement of consistent p waves by rapid oscillation or fibrillatory waves that vary in amplitude, shape timing associated with an irregular, frequently rapid ventricular response when (atrioventricular) conduction is intact" [1] . Anemia is diagnosed according to the World Health Organization (WHO) standards, WHO determination for anemia in men and women is hemoglobin <13 and <12 g/dl, respectively p<0.05. All control subjects with sinus rhythm are sex-and agedmatched and subjected to evaluation by pre-constructed inquiry sheet consisting of identity information (name, age, sex, marital state, job, residency, and education state). A complete blood count was done for all control subjects.
Normal values of predefined investigations had been already defined for the team of workers. The data immediately recorded in the inquiry sheet at the research place then reviewed every day and week. A questionnaire strategy was used for recording and the questionnaire information were pre-coded by employing of Statistical Package for the Social Science (SPSS) version (25) .
Statistical analysis
SPSS version (25) had been employed for data evaluation, descriptive statistics, frequencies, percentages, associations, and test of significance (Chi-square test or Fisher exact test, t-test, and ANOVA test) had been used for analysis of categorical variables, means and standard deviations were used to present data of continuous variables. p<0.05 was fixed as a statistically significant.
RESULTS
Case-control study has been implemented to study the characters, determinants of chronic anemia and its relation to AF patients were 50 cases (mean age: 62.740031±13.424), and 50 sex-and age-matched controls were selected and were described as the following:
Even though most of our presented samples were with a mean age of 62.740031±13.424, female gender, married, and primary and literal educational status but there was no statistically significant association between demographic character and anemia, as shown in Table 1a and b. Even though there was no statistically significant association between occupation and anemia (p=0.887), most of our sample were housewife females, as shown in Fig. 1 .
Even though there was no statistical association between address and anemia (p=0.785), most of our sample inhabiting Al-Nasiriyah (59%), other districts were presented in nearly comparable percent, as shown in Fig. 2 . 
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There was very high statistically significant difference between cases and control according to the presence and absence of anemia where (p<0.0001), as shown in Table 2 . There was a statistically significant association between the number of drugs that had been used among AF cases with a status of anemia (p=0.029), as shown in Fig. 3 , Chi-square=18.864 p=0.029.
According to the echocardiographic findings, there was a statistically significant association between the number of echocardiographic abnormalities and anemia (p=0.0321). According to the cardiovascular diseases had been assessed in research, there was statistically significant association between valvular heart disease (VHD) and status of anemia (p=0.003) while hypertension, heart failure, ischemic heart disease, and cardiomyopathy do not show such an association p=0.832, 0.375, 0.294, and 0.640, respectively, as shown in Table 3 .
According to the metabolic diseases had been assessed in research, there was a statistically significant association between DM and anemia (p=0.026) while other metabolic diseases such as hypothyroidism, hyperthyroidism, metabolic syndrome, and obesity do not show such association.
According to the miscellaneous diseases assessed in research, there was a statistically significant association between chronic kidney disease (CKD) and anemia (p=0.039), while there was no significant association between chronic obstructive pulmonary disease (COPD) and anemia (p=0.255), as shown in Table 5 .
There was a very high statistically significant association between serum creatinine, TSH and anemia (p=0.0001 for both), while there was a highly statistically significant association between blood urea and anemia (p=0.001), as shown in Table 6 . "a" refer to highly significant than other values such as "b'' or ''c'' In the current study, we found an association between AF and chronic anemia; there is very high statistically significant difference between cases and controls according to the presence and absence of anemia where p<0.00001. Xu et al. [17] establish that anemia and chronic renal failure, lonely and in mix had been intimated with a heightened anger of recent commencement of AF (p<0.0001). On the other side retrospective cohort study of Medicare patients lacking the previous AF or advanced kidney disease who were followed up for 2 years, end-stage chronic renal failure alongside anemia had been exclusively compounded with episode of AF (hazard ratio 1.13, 95% confidence interval 1.09-1.18, p<00001 and 1.05, 1.03-1.07, p<0.0001) [18] . Our findings are inconsistent with study cohort of senile population who conclude that long-standing anemia is not correlated with recent AF; this might be due to different types and designs of study or size of the sample [19] .
Regarding socio-demographic character in our study, cases and controls were well crossly matched to avoid selection bias so there was no statistically significant association between sociodemography of cases and controls with the anemia. Regarding association of anemia with the number of drugs that had been used, there is statistically significant association between number of drugs had been used by the patients and status of anemia (p=0.029) this reflecting those who have had more cardio tropic drugs used likely had more comorbid clinical conditions and anemia is more prevalent among patients with large morbidity burden [20, 21] . Most of our patients participating in the study were utilized angiotensin-converting enzyme inhibitor (ACEI), angiotensin receptor blockers (ARBs), metformin, thiazolidinedione and sulfonylureas. Prolonged use of metformin might cause megaloblastic anemia, in few case studies, consumption of sulfonylureas have been associated with hemolytic anemia, while the use of ACEI and ARBs may precipitate anemia by direct blockade of degradation of physiological inhibitors of hematopoiesis [22] . In addition, using thiazolidinedione may be caused anemia due to fat accumulation in bone marrow [22] . Regarding cardiovascular diseases in our study, we did not found an association between hypertension with anemia (p=0.832). Our findings are similar to Lee et al., [14] who demonstrate that hypertension is not associated with anemia among AF patients (p=0.694). In our study, chronic heart failure and coronary artery diseases were not found to be associated with anemia (p=0.375 and 0.294, respectively), and this is inconsistent with Lee et al. [14] , this can be explained by nonsplitting of the patients or classifying them according to the duration of the disease development which was not our interest in the study where newly developed cases mixed with established cases which might have years of duration. Our study demonstrates an association between anemia and VHD (p=0.003) and this is consistent with Harsha et al. [19] In our study, among metabolic diseases that predispose to AF DM is significantly associated with anemia (p=0.026), this is consistent with Westenbrink et al. [15] who demonstrate DM is associated with anemia (p≤0.0001). While hypothyroidism and hyperthyroidism both are not associated with anemia (p values for hypothyroidism and hyperthyroidism are 0.113 and 0.465, respectively) and this is consistent with Floriani et al. [23] , a population based a cohort study which found that subclinical thyroid dysfunction and overt thyroid dysfunction were not associated with change in hemoglobin concentration but TSH is significantly associated with anemia in our study (p=0.0001) this can be explained as follows: Although large proportion of thyroid dysfunction are unrecognized [24] , so by application of TSH which is the screening test of choice for the detection of unrecognized cases [24] , there is statistically significant association and when we depend on only known cases of thyroid dysfunction by history we found no statistically significant association because these disorders might undergo treatment for various complications of thyroid dysfunction the most important of which is anemia [25] . In our study, AF is not associated with BMI (p=0.388) and this is consistent with Lee et al., [14] (p=0.171). Our study demonstrate non-significant association between COPD and anemia and this is not consistent with Harsha et al. [19] which found significant association between anemia and COPD (p=0.0001), this might be due to different type or design of the study, or different population. CKD is found to be associated with anemia (p=0.039), this is consistent with Takabayashi et al. [26] (p=0.001). Among biochemical tests used in our study random blood sugar were found to have a significant association with anemia (p=0.007) this is consistent with Jessica et al. [27] . Renal function tests were found to have statistically significant association with anemia, Abudulmajeed et al. [28] demonstrate similar findings. Finally, our study demonstrate statistically significant association between anemia and increasing number of echocardiographic findings (p=0.0321) and this reflect anemia is associated with comorbidities including increased cardiovascular comorbidities such as left ventricular dysfunction and left ventricular hypertrophy, this finding was similar to what was found by study done by Sarin et al. [29] . The discrepancy between demonstrating statistically significant association between echocardiographic findings with anemia and demonstrating statistically non-significant statistical association between history of cardiac diseases such as hypertension, coronary artery diseases, and chronic heart failure with anemia might be explained as: The number of echocardiographic findings is caused by more than one disease. Lack of follow-up because of the study design and this can be the limitation of our study.
CONCLUSION
Chronic anemia had a relation with the occurrence of new-onset AF.
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